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SEQUENCE LISTING 

<U0> Reppert, Steven M. 
Ebisawa, Takashi 

RFCEPTOR AND USES THEREOF 
< 12 0> HIGH-AFFINITY MELATONIN RECEPTOR 

<130> 10217/250003 

<140> US 09/226,046 
<141> 1999-01-03 

<150> US 08/466,103 
<151> 1995-06-06 

<150> US 08/319,887 
<151> 1994-10-07 

<150> US 08/261,857 
<151> 1994-06-17 

<160> 29 

<170 > FastSEQ for Windows Version 3.0 

<210> 1 
<211> 1320 
<212> DNA 

<213> Xenopus laevis 

<220> 
<221> CDS 

<222> (32). ..(129D 

t9K j£!r~«*°« * * K - ss vs. £ s £ 

S 3 S 3 5 S £ $ S S S K S S = 

a b s s £ s 1 = s = s % s « - = 
s s s ss «a e e a « £ s 2 « s 2 

s « s s i 5 » 2 H *1 E 85 - = % " 

- £ 2 £ £ K £ £ & £ S3 & i « s 

e s £ £ £ £ - = £ 85 s s a 85 £ £ 



52 



100 



90 

- 1 



etc age gtt att gg 



cat 

His Cys 
105 



in s £ & s £ « a? - ?x val ue 01y 



a tea 
Ser 



110 



115 



tat tgc tac ate tgc 



gtc 



ttc aac 



ata aca 



Val Phe Asn He Thr 
120 

:ac age ctg ag 



K S ffi S E S <*• *>* IU nl 



125 



130 



a tat gac 



His Ser Leu 



Arg Tyr Asp Lys 



„ aa aaa aqc acc tgg tgc 
^ C M Itl Tsn lln S sir Thr Trp Cys 



140 



Leu Tyr Asn 
145 



att gca ate gtg 



150 



cca aac 



tac 



«t ggc «g - g- S - £ fu fu Su IX. val Pro »" 



Tyr Leu Gly Leu 



155 



160 



165 



eta cag tat gac 



ccc agg 



ttt ttt gtt gga tea ^ ^ ^ pro Arg 
Phe Phe Val Gly *>er ±- 



att ttt tct tgc aca 
He Phe Ser Cys Thr 
180 



170 



^ »t» aca gta gtg gtg gtg 
aca gtg agt tec tea tac ace ata aca g^ ^ ^ Val 



ttt gcg cag aca y-y * Ser Tyr 

Phe Ala Gin Thr Val Ser ^ 



195 



185 
:at ttt ata 



aca ttc tgt tac tta aga 



ata 



His 
200 

tgg 
Trp 



caa 



Phe He Val Pro 



s» £ m it ss sa & »• c ? s L,u R,:9 & 

205 



210 



& £ ss ffi ss £ - 1 



gtt aga caa gac ttc aag 
y - - Gin Asp Phe Lys 
230 



Val Arg 



220 



aag ttg aca caa 



aca gac ttg aga 



aat ttc ttg acc atg ttt gtg 



Gin Lys Leu 



Thr Gin Thr Asp Leu 



Arg Asn Phe Leu 



235 



240 



gt_ 

Val Phe Val Leu 
250 

ctt get gtg gc 
Leu 



ttt gca gtt tgc tgg gc 



ccc tta aac 



• J" K £ £ K »l : « "* pt0 



Thr Met Phe Val 
245 

ttt ate ggc 
Gly 



255 



Leu Asn Phe Ixe 
260 



att aat ccg 



Ala Val Ala He 



265 



Asn Pro Phe His 
270 



«« «* « K %Z S! & £ o" 



Val Ala Pro Ly 
275 

tat ttt aac agt tgt 



etc 



tta age tat ttc atg jee tat ^ ^ ser cys ; 



SS 2! S -I 21 Br »». «. « «. g. 



Trp Leu 
280 



285 



aat 

Asn Ala 



act qtt ata tat ggt gtg 
9" t i « T^r Glv Val 



eta 



aat caa aac 



ttc cgc aag gag 



295 



tac 



Val He Tyr Gly 
300 



Leu Asn 



Gin Asn Phe Arg Ly 



305 



s Glu Tyr 
310 



ctg atg tec tta ttg act cca aga ct, ttg ttt ctt gac 



aaa aga ata ctg ai-y Leu Thr 

Lys Arg He Leu Met Ser i. 



315 



320 



aca 
Thr Ser 



325 

. act gag «. «g act aag «t teg cca get 



388 



436 



484 



532 



580 



628 



676 



724 



772 



820 



868 



916 



964 



1012 



1060 



* ct aga gga gga a« ^ ^ ^ Lyg Ser Lys 



Arg Gly Gly Thr 



330 



335 



340 



- 2 - 



«ac «c «! 5" !?! fsp «.t W» Oly « 



£i S « G1 " as *" 



- i ? s: r. r. s ~ - 



tea ctg 



345 



350 



355 



aat ggt ? cg aaa atg gtg ate ate ate agg ^ 



cca 



s a s s s i 35 - «*■ ~ Si 



360 



caa .« gc, «c ate cat caa a« ttc «, ^ „ „ 



375 

cc t cag agt 



S E K !» U * ' U " U 3BS 



390 



380 



aec gga gaa gaa gat 



a fac cat caa gac aca aag att acc gga g ^ Agp 

tea tgg gca aca tgc cgt Thr Lys He Thr Gly ^ 

ser Trp Ala Thr Cys Arg 4Q0 

395 t^anarccaa 



,tt tec caa agg tgagaccc.a 



«t ?» *■ S°. K S - G1 ° Ml 



SS S K « L " 53 



410 



1108 
1156 
1204 
1252 
1301 
1320 



tgc 



actatat ccacattat 

<210> 2 
<211> 420 
<212> 

<213> Xenopus laevi. 



<400> 2 



Met Met Glu Val Asn Ser 
lie Arg Thr Glu Gin Asp 



Thr Cys Leu Asp Cys Arg 
1 1 10 



Thr Pro Gly Thr 



15 



Ala Gin Asp Ser Ala Ser 



Gin Gly Leu Thr 



25 



30 



Ser Ala Leu Ala Val 



Val Leu He Phe Thr He 



Val Val Asp Val Leu 



35 



40 



45 



Oly Asn He Leu Val He Leu 



Leu S er Val Leu Arg As 



50 



r*i ** A«n Leu 
Asn Ala Gxjf 



Val Ala Val Tyr Pro Tyr 
Gly Trp Thr Leu 



Ph e Val val Ser Leu Ser 
Pro Val He Leu He 



70 



100 



85 , rio His Cvs Gin He 
Gly Asn He His 



Lys Lys Leu Gin 

Ue Ala Asp Leu Val 

Ala He Phe Gin Asn 

Ser Gly Phe Leu Met 
110 



Gly Leu 



ser val He Gly Ser 



105 Tlo Thr Ala He Ala He 

Val Phe Asn He Thr Ai g 



Arg Tyr Cys Tyr He Cys 



Asn 



i£ Ser Leu Arg Tyr Asp Lys Leu Tyr 



i hr Trp He Leu Thr 



130 



Asn Gin Arg Ser Thr Trp 



Thr Trp cys Tyr Leu Gly Leu 



160 



Val Gly Ser Leu Gin Tyr Asp 



145 T1 ua i pro Asn Phe Phe Val Gly ^ — , 75 

He He Ala He Val „ ; ^ ^ _ Ser Ty 



Pro Arg He Phe Ser Cys 

18U 

T hr Val Val Val 



Thr He Thr vax v« - ^ ue VaL LyS H is 

Thr Phe cys Tyr Leu Arg e Trp 0 Rrg 

210 nUA Gin Lys Leu Thr Gin r 4Q 

«, Val «g To ^ ' "5 ph . , u val Cya «p 

225 «uo Val Val Phe Val Leu 2&5 



Thr Phe Ala Gin 
185 

Val His Phe He Val Pro 



190 

Leu Ser Val Val 
205 



225 
Asn 



Phe Leu Thr Met Phe 
245 



Val Val Phe Val Leu 
250 



A la Pro Leu Asn Phe He 

2bU 



Gly Leu Ala Val Ala I 



265 



le Asn Pro Phe His 
270 
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Val Ala Pro Ly 



Ala Tyr 
290 
Gin Asn 
305 

Pro Arg Leu 



He Pro Glu Trp 
280 

III Asn ser Cys Leu Asn 



Leu 



Phe Val Leu 



Ser Tyr Phe Met 
285 



295 



300 



Phe Arg Ly£ 



Glu Tyr Lys Arg 



He Leu Met Ser Leu Leu 



310 



315 



Lys 



Leu 



L eu Phe Leu Asp 
325 

Ser Pro Ala 



Ser Lys Pro 
340 

Gly Glu Ala Arg 
355 



Thr Ser Arg 
330 

Val Thr Asn Asn 



Gly Gly Thr Glu Gly 



Thr 
320 
Leu 



335 

Asn Gin Ala Asp 



Met 



345 



350 



Ser Leu Trp 
360 



Leu ser Arg Arg 



Asn Gly Ala Ly£ 



365 



Met Val lie He He Arg 
Phe Trp Pro Gin 



370 
Gin He 



pro Arg Lys 
375 



A la Gin He Ala 



He He His 



380 



Ser Ser Trp Ala 



Th r Cys Arg Gin Asp 



385 
Lys 



390 



III L eu cys Lys Asp Gly 



Thr 
400 



He Thr Gly Glu 



Glu Asp Gly cys Arg 



405 



415 



He ser Gin Arg 



420 



<210> 3 
<211> I 149 
<212> DNA 
<213> Ovis 



<220> 
<221> CDS 

<222> (49)...(1 146 > 



<400> 3 



gggagctcga cgctctgggg 



atccaccggc gccggc 



cctg 



cc 



agcgcg atg gcg 999 
* Met Ala Gly 



S S ffi S3 S S # !S - - s " 

ccc ggc gec ggg 9- |f v 



aac ggc age age 



egg ctg tgg ggc 

Arg Leu Trp 



gcg 



ctg 



etc aac 



" 9 SB S K S *S 5Iy * BP G1Y 



Ala Leu Leu 
20 

egg ccg egg 
Arg 



Asn Val Ser 



25 



30 

acc etc gec 



35 



ccc 



pro Arg Pro Ser 



™ 5g III IT, & « « * la s " 



tec ate 



etc ate 



He Leu He 



40 



45 



50 



ctg gtg gtc ctg 



tec 



- - ~ r i sa k ?s s; & e s « 5 » - - ~ - 

Phe Thr He Val Val Asp 6Q 

" - S S S - K S5 - S3 - - - 

tac ccc ttg 



gtg 



tat egg aac 
Asn 



Val Tyr Arg 
70 



tg etg gtg gec gtg tat ccg ~- prQ Leu 



gtt gca gac 



IS 2 Si "a! Ala W I-» I- 



Val Ala Val Tyr 



85 



90 



95 



c tec ctg cat 



aat ggg tgg age ctg age ^ ^ hU 



S IS Ala Ser He 



" ??! S ?S ^1 Tsn - SXJ -P Ser L e U Ser 



100 



105 



115 



- 4 



57 



105 



153 



201 



249 



297 



345 



393 



s a s s i ss 2 » - a s e s ffl « ffi 

5S S £ S K S S £ £ K £ 5 S i » s 

135 4_ 4-cc etc tgc tac 

- - £ £ 1?; " g . S $ £ K S S. ~ - - - 

Ser Leu Arg Tyr <*i.y * 155 

150 4-r. rtta ccc aac ctg 

«* a ;u ss s a s - - s ! i " ! " As " le0 

Val Phe Leu lie irp ^ 

165 4- 4- at tec tgt acc ttc 

saiesisasssss- s 

£ as e g sss=3 BBBB S s 

4- eta aqa ate tgg 

s a e s £ a « « E s 31 - - a ,ta " P 

215 r-ra aac aac aaa ccg 

ctt cag gtc aga tgg aag gtg aaa ccg g ^ Lyg pro 

gec ctg gtt ctt cag g ^ p Lys Val Lys 240 

Ala Leu Val Leu 235 

- a s £ s b £ a £ s « I » ~ « 55 

Lys Leu Lys rt^ 25Q 

245 c ttc att ggt etc 

£ e as £ s s £ s £ £ i - - - ss 

260 _ atc ccc gag tgg 

ss a s s i| £ s s a I - s - - s « 
a s a fi a s- £ a e £ £ s = I £ £ 

E saM£S = = a*si B!:sa 

310 ^ 4-4-,* ttt qtg gat age 

a s e e £ s I s s * s i phe ^ - s " 

325 tct cca tta ata 

~ a - e e e a £ £ a i £ - « - a 



345 

340 



- 5 - 



gcc aac cat aac eta f a £ Jg £ - & 

Sa Asn His Asn Leu lie Lys 365 



1149 



<210> 4 
<211> 366 
<212> PRT 
<213> Ovis 



<400> 4 Leu Trp Gly Ser Pro Oly Oly Thr Pro Lys Gly 
Met Ala Gly Arg Leu Trp y 1Q q 

1 Ma Leu Leu Asn Val Ser Gin Ala Ala Pro y 

Gly ser Ser Ala Leu ^ ^ Rla Ser 

A3P Oly Val Arg Pro Arg Pro Ser Trp ^ ^ ^ 

xl . Leu :ie Phe T h r XI. Val Val As P He Val ^ ^ 

50 c val Tyr Arg Asn Lys Lys Leu Arg Asn Ala 80 
Val Leu Ser Val Tyr A^g 7 g ^ prQ 

65 o Tm , Ala val Ala Asp Leu Leu va g& 

phe val Val Ser Leu Ala gQ ^ ^ 

Ma Leu Ala Ser He Val Asn Asn Gly Trp 
Ty r Pro Leu Ala Leu ax Q5 

„• . cvs Gin Leu Ser Gly Phe Leu Met Gly Leu Ser 
ser Leu H, cys ^ Tyr cyg cyg 

Gly Ser Val P*e Ser Xle Thr Gly He Ala ^ 

130 Krr Tvr civ Lys Leu Tyr ser ^xy Q 

Ile cys His Ser Leu Arg Tyr * ^ ^ ^ 

ill Cys Tyr Val f e Leu Xle Trp Thr Leu Thr ^ 

r a val Gly Thr Leu Gin Tyr Asp Pro Arg II 
Pro Asn Leu Cys Val Gly 1M ^ ^ yal 

~ s - phe r i » «. - s - - ~ a 

Arg lie Trp Ala Leu Val Leu ^ 

s - - - a ws pro s r : . « - = - 

- - - s vai wu r i ~ - - ~ - - 

, t^m val Val Ala Ser Asp Pro hj-<* 
He Gly Leu Val vax 28Q Ser 

275 , Tvr Tvr Met Ala iyr ^"<= 

Pr o .1. Trp Leu Phe Va! » | « ^ *y ^ 

290 t1 Tlo Tvr GlY Leu Leu Asn Gin ash 

cys Leu Asn Ala He lie Tyr G y ^ ^ 

305 Tle Ile val Ser Leu Cys Thr inr y 

Glu Tyr Arg Lys lie He V 33Q ^ 

<; e r Asn His Val Ala Asp Arg He Lys Arg y 
Val Asp Ser Ser Asn H ^ ^ 

Pro Leu He Ala Asn His Asn Leu He Ly ^ 



<210> 5 

<211> 867 

<212> DNA 

<213> Homo sapiens 



- 6 - 



<220> 

<221> CDS 

<222> (1)...( 864 ) 



s ss a a a a a s a a a a a a a 

1 a *- a ttt aac aac ggg tgg 

s 5 s ss a a a a a a - - - ^ - " p 

s a a a a s a a a a a a s a a a 
~ ^ - a s a « = s ss a. a a a a a 

65 ac t cc **> t,c 9tg etc ct= .*. s s «; s ES K 

aag aac tec etc Leu Leu U g T rp be g5 

Lys Asn Ser Leu Cys iyt gQ 

- s ss a a a a a a a a a I a a a 

U5 t - „" — «ta ate «t. «tc .tc ttc tgt 

sa a a a a a a ™ « .» - - - - 
ss a a a a a a a a a a a a a a £ 
s c s a a a a a a a a a a a a a 

165 ^ 

s s a a a a a a a a a a a a a a 

180 . 

s a a a a a a a a a a a a a a a 
as s a s a a a a a a a i a a a a 



48 



- 7 - 



= s s s £ i - = 85 i s = ffi £ 1 
- - - r k k s s « s s a s s II » 

A rg Lys Glu Tyr Arg Arg 250 

ntt 3.9.9- tCJ*3 

s s a s s s = c I s s s «- g. « - 
5 s s 2 s s £ £ s « « » i 5 ~ s 

one 



720 



taa 



<210> 6 
<211> 288 
<212> PM 
<213> Homo sapiens 



«i — - ~. - - - 3 z z ::: s ::; 

Asn Leu Gly Tyr Leu His y ^ ^ ^ ftrg 

3 , c»v Tie Phe Asn He Thr ^j-y 

ser val He Gly Ser He Ph 60 Ser 

50 Tl . CV3 His Ser Leu Lys Cys Asp Lys Le 8Q 

Ty r Cys Tyr He Cys Hi 75 ^ Ala Ala 

65 Tvr val Leu Leu lie Trp ^ g5 

Lys Asn Ser Leu Cys Tyr V ^ 

v . Le - Pr ~ A sn Leu Arg Arg Gly Thr Leu Gin Tyr ^ 

val Leu Pr~ 5 ftla Thr i ie A.a 

Tyr ser Cys Thr Phe Ala Gin Ser „ 
H 5 v. To „ val Pro Met He He vai 

Val Val Val Phe His Phe Leu Val 

130 Tie Trp He Leu Val Leu Gin Val Arg Gin Arg ^ 
TYr Leu Arg He Trp II 155 ^ phe Val 

III Asp Arg Lys Pro Lys Leu Lys Pro u- £ _ 

u „„i i.l Phe »»1 Leu ph * * 1 90 
Thr „et Phe V,l V.1 val „ 

» Phe Ue 01, Leu Al. V,! * 205 phe 

Kg Ue JS «. « ~ - vu « v ^ 

210 _ la t ig He Ser Gly Tyr Trp n 24Q 

Asn ser cys Leu Asn Ala 3, ^ ^ ^ 

225 m » rn A ra He Ile Val Se £ 255 

Arg Lys Glu Tyr Arg Arg ^ ^ Lyg 

^ la n ser Ser Asn Asp Val Ala Asp * y 
Phe Phe val Asp Ser 265 Ser Val 

Pro ser Pro Leu Met Thr Asn Asn Asn Val 
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<210> 7 

<211> 5 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> VARIANT 

<222> (l).--< 5 > Acid 
<223> Xaa = Any Amino Acia 

<400> 7 
Asn Pro Xaa Xaa Tyr 



1 



5 



<210> 8 
<211> 7 
<212> PRT 

<213> Xenopus laevis 
u^'a !u M. « 

1 

<210> 9 
<211> 8 
<212> PR T 

<213> Xenopus laevis 

Phe «p - «• - 

1 

<210> 10 
<2H> ^ 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> VARIANT 

<400> 10 
Gly Asn Xaa Phe Val val 

1 



<210> 11 

<211> 1° 85 
<212> DNA . 
<213> Homo sapiens 

<220> 
<221> CDS 



— ^ « q «, Jg - 1% S S 



53 



- 9 - 



ctg ccc ,ac ,cc tec «, ec. f , eje «jc ffi £ ?fy S £ - 

ct g CCC y prQ val L eu ary 2Q 

Leu Pro Asn Ala bet 1& 

10 ^ a tc ttc acc ate gtg 

S S 2 S S S S E SS « Z * - ~ ~ ~ 
f , ,1! s 2 ffi £ £ 2 « S 2 s a S S = 

ssESEEMSsaassEa 

... „, ... ;r ~ s s a; s S a K f ; k s s 

He Phe Asn Asn Gly irp ^ xuu 

90 ^ ttc aac ate acc 

■» - f £ K 2 K a fu S5 S u ~ » - - 

Gly Phe Leu Met Gly u0 lis 

105 aat etc aag tac 

ss S K £ S i - S - s I K s " Le " ~ - 

c s s - s s s = s i - - * £ S s 

r. etc cgt gca ggg 
. _ t _ ^ g acg ctg gcg gec gtc ctg ccc aac rt ^ Gly Thr 

S5 Leu Thr Leu Ala Ala V.x ^ P~ 165 

s s s s s a s i a » s s = = s a 

170 *«. Hc cac ttc etc gtc ccc 

s = s s s e e a a a ~ s - - - - 

I 85 x. rta att etc 

s s e a s i ss s 2 s i » ~ - - a 

200 aaa ccc aaa ctg aaa cca 

a a s s f ? a s s s I - - - - as - 
a s s | s s a s s s a a £ a s £ 



101 



149 



197 



245 



293 



341 



389 



437 



485 



533 



581 



629 



677 



725 



773 
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gcc att tgc tgg get cct ctg aac ttc att ggc ctg gec gtg gec tct 
Ala lie Cys Trp Ala Pro Leu Asn Phe He Gly Leu Ala Val Ala Ser 
250 255 260 

gac ccc gcc age atg gtg cct agg ate cca gag tgg ctg ttt gtg gcc 
Asp Pro Ala Ser Met Val Pro Arg He Pro Glu Trp Leu Phe Val Ala 
265 270 275 

agt tac tac atg gcg tat ttc aac age tgc etc aat gcc att ata tac 
Ser Tvr Tyr Met Ala Tyr Phe Asn Ser Cys Leu Asn Ala He He Tyr 
280 285 290 295 

ggg eta ctg aac caa aat ttc agg aag gaa tac agg aga att ata gtc 
Glv Leu Leu Asn Gin Asn Phe Arg Lys Glu Tyr Arg Arg He He Val 
300 305 310 

teg etc tgt aca gcc agg gtg ttc ttt gtg gac age tct aac gac gtg 
Ser Leu Cys Thr Ala Arg Val Phe Phe Val Asp Ser Ser Asn Asp Val 
315 320 325 

gcc gat agg gtt aaa tgg aaa ccg tct cca ctg atg acc aac aat aat 
Ala Asp Arg Val Lys Trp Lys Pro Ser Pro Leu Met Thr Asn Asn Asn 
330 335 340 

gta gta aag gtg gac tec gtt taa 
Val Val Lys Val Asp Ser Val 
345 350 



821 



869 



917 



965 



1013 



1061 



1085 



<210> 12 
<211> 350 
<212> PRT 

<213> Homo sapiens 





<400> 


12 






















Val 




Met 


Gin 


Gly Asn Gly 


Ser 


Ala 


Leu 


Pro 


Asn 


Ala 


Ser 


Gin 


Pro 


Leu 


1 








5 










10 










15 




Arq Gly 


Asp Gly 


Ala 


Arg 


Pro 


Ser 


Trp 


Leu 


Ala 


Ser 


Ala 


Leu 


Ala 


Cys 








20 










25 










30 




Val 


Val 


Leu 


He 


Phe 


Thr 


He 


Val 


Val 


Asp 


He 


Leu Gly 


Asn 


Leu 


Leu 






35 










40 










45 






He 


He 


Leu 


Ser 


Val 


Tyr 


Arg 


Asn 


Lys 


Lys 


Leu 


Arg 


Asn 


Ala Gly 


Asn 




50 








55 










60 










Phe 


Val 


Val 


Ser 


Leu 


Ala 


Val 


Ala 


Asp 


Leu 


Val 


Val 


Ala 


He 


Tyr 


Pro 


65 










70 










75 










80 


Tyr 


Pro 


Leu 


Val 


Leu 


Met 


Ser 


He 


Phe Asn Asn Gly Trp 


Asn 


Leu 


Gly 








85 










90 










95 


He 


Tyr 


Leu 


His 


Cys 


Gin 


Val 


Ser Gly 


Phe 


Leu 


Met 


Gly 


Leu 


Ser 


Val 






100 










105 










110 






Gly 


Ser 


He 


Phe 


Asn 


He 


Thr Gly 


He 


Ala 


He 


Asn 


Arg 


Tyr 


Cys 


Tyr 




115 










120 










125 








He 


Cys 
130 


His 


Ser 


Leu 


Lys 


Tyr 
135 


Asp 


Lys 


Leu 


Tyr 


Ser 
140 


Ser 


Lys 


Asn 


Ser 


Leu 
145 


Cys 


Tyr 


Val 


Leu 


Leu 
150 


He 


Trp 


Leu 


Leu 


Thr 
155 


Leu 


Ala 


Ala 


Val 


Leu 
160 


Pro 


Asn 


Leu 


Arg 


Ala 


Gly 


Thr 


Leu 


Gin 


Tyr 


Asp 


Pro 


Arg 


He 


Tyr 


Ser 








165 








170 










175 


Val 


Cys 


Thr 


Phe 


Ala 


Gin 


Ser 


Val 


Ser 


Ser 


Ala 


Tyr 


Thr 


He 


Ala 


Val 






180 










185 










190 






Val 


Phe 


His 
195 


Phe 


Leu 


Val 


Pro 


Met 
200 


He 


He 


Val 


He 


Phe 
205 


Cys 


Tyr 


Leu 
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Arg 


He 


Trp 


He 


Leu 


Val 


Leu 


Gin 


Val 


Arg 


Gin 


Arg 


Val 


Lys 


Pro 


Asp 




210 










215 










220 












Arg 


Lys 


Pro 


Lys 


Leu 


Lys 


Pro 


Gin 


Asp 


Phe 


Arg 


Asn 


Phe 


Val 


Thr 


Met 




225 






230 










235 










240 




Phe 


Val 


Val 


Phe 


Val 


Leu 


Phe 


Ala 


He 


Cys 


Trp 


Ala 


Pro 


Leu 


Asn 


Phe 












245 










250 










255 






He 


Gly 


Leu 


Ala 


Val 


Ala 


Ser 


Asp 


Pro 


Ala 
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tac tgc tac att tgc cac age etc aag tac gac aaa ata tac agt aac 
Tyr Cys Tyr He Cys His Ser Leu Lys Tyr Asp Lys He Tyr Ser Asn 
130 135 140 

aag aac teg etc tgc tac gtg ttc ctg ata tgg atg ctg aca etc ate 
Lys Asn Ser Leu Cys Tyr Val Phe Leu He Trp Met Leu Thr Leu He 
145 150 155 160 

gec ate atg ccc aac ctg caa ace gga aca etc cag tac gat ccc egg 
Ala He Met Pro Asn Leu Gin Thr Gly Thr Leu Gin Tyr Asp Pro Arg 
165 170 175 

ate tac tec tgt ace ttc acc cag tct gtc age tea gcg tac acg ata 
He Tyr Ser Cys Thr Phe Thr Gin Ser Val Ser Ser Ala Tyr Thr He 
180 185 190 

gca gtg gtg gtt ttc cat ttc ate gtg cct atg att att gtc ate ttc 
Ala Val Val Val Phe His Phe He Val Pro Met He He Val He Phe 
195 200 205 
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tgc tac tta agg ata tgg gtc ctg gtc ctt cag gtc aga egg agg gtg 672 
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210 215 220 

aaa ccc gac aac aag ccc aaa ctg aag ccc cag gac ttc agg aac ttt 

Lys Pro Asp Asn Lys Pro Lys Leu Lys Pro Gin Asp Phe Arg Asn Phe 
225 230 235 240 

gtc acc atg ttc gta gtt ttt gta ctt ttt gee att tgt tgg gee cca 

Val Thr Met Phe Val Val Phe Val Leu Phe Ala He Cys Trp Ala Pro 
245 250 255 

etc aac etc ata ggt ctt att gtg gee tea gac cct gec acc atg gtc 

Leu Asn Leu He Gly Leu He Val Ala Ser Asp Pro Ala Thr Met Val 

260 265 270 

ccc agg ate cca gag tgg ctg ttc gtg get agt tac tac ctg gcg tac 

Pro Arg He Pro Glu Trp Leu Phe Val Ala Ser Tyr Tyr Leu Ala Tyr 
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ttc aac age tgc etc aac gca att ata tac gga eta ctg aat cag aat 912 
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290 295 300 

ttc aga aag gaa tac aaa aag att att gtc teg ttg tgc aca gec aag 960 
Phe Arg Lys Glu Tyr Lys Lys He He Val Ser Leu Cys Thr Ala Lys 
305 310 315 320 

atg ttc ttt gtg gag agt tea aat gaa gaa gca gat aag att aaa tgt 
Met Phe Phe Val Glu Ser Ser Asn Glu Glu Ala Asp Lys He Lys Cys 
325 330 335 

aag ccc tct cca eta ata ccc aat aat aac ttc etc ccg gtg gac tct 
Lys Pro Ser Pro Leu He Pro Asn Asn Asn Phe Leu Pro Val Asp Ser 
340 345 350 
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<400> 15 

ggagagtctg eg atg tea gag aac ggc tec ttc gee aac tgc tgc gag gcg 51 

Met Ser Glu Asn Gly Ser Phe Ala Asn Cys Cys Glu Ala 
15 10 



ggc ggg tgg gca gtg cgc ccg ggc tgg teg ggg get ggc age gcg egg 
Gly Gly Trp Ala Val Arg Pro Gly Trp Ser Gly Ala Gly Ser Ala Arg 
15 20 25 



gtg etc ate gtc ace acc gee gtg gac gtc gtg ggc aac etc ctg gtg 
Val Leu lie Val Thr Thr Ala Val Asp Val Val Gly Asn Leu Leu Val 



50 55 60 



gag gag cac tgc aag gee age gee ttt gtg atg ggc ctg age gtc ate 
Glu Glu His Cys Lys Ala Ser Ala Phe Val Met Gly Leu Ser Val lie 
110 115 120 125 

ggc tct gtc ttc aat ate act gee ate gee att aac cgc tac tgc tac 
Gly Ser Val Phe Asn He Thr Ala He Ala He Asn Arg Tyr Cys Tyr 
130 135 140 

ate tgc cac age atg gee tac cac cga ate tac egg cgc tgg cac acc 
He Cys His Ser Met Ala Tyr His Arg He Tyr Arg Arg Trp His Thr 
145 150 155 



99 



ccc tec agg acc cct cga cct ccc tgg gtg get cca gcg ctg tec gcg 147 
Pro Ser Arg Thr Pro Arg Pro Pro Trp Val Ala Pro Ala Leu Ser Ala 
30 35 40 45 



195 



ate etc tec gtg etc agg aac cgc aag etc egg aac gca ggt aat ttg 243 
He Leu Ser Val Leu Arg Asn Arg Lys Leu Arg Asn Ala Gly Asn Leu 
65 70 75 

ttc ttg gtg agt ctg gca ttg get gac ctg gtg gtg gee ttc tac ccc 291 
Phe Leu Val Ser Leu Ala Leu Ala Asp Leu Val Val Ala Phe Tyr Pro 
80 85 90 

tac ccg eta ate etc gtg gee ate ttc tat gac ggc tgg gec ctg ggg 339 
Tyr Pro Leu He Leu Val Ala He Phe Tyr Asp Gly Trp Ala Leu Gly 
95 100 105 



387 



435 



483 



cct ctg cac ate tgc etc ate tgg etc etc acc gtg gtg gee ttg ctg 531 

Pro Leu His He Cys Leu He Trp Leu Leu Thr Val Val Ala Leu Leu 

160 165 170 

ccc aac ttc ttt gtg ggg tec ctg gag tac gac cca cgc ate tat tec 579 

Pro Asn Phe Phe Val Gly Ser Leu Glu Tyr Asp Pro Arg He Tyr Ser 
175 180 185 

tgc acc ttc ate cag acc gee age acc cag tac acg gcg gca gtg gtg 

Cys Thr Phe He Gin Thr Ala Ser Thr Gin Tyr Thr Ala Ala Val Val 

190 195 200 205 

gtc ate cac ttc etc etc cct ate get gtc gtg tec ttc tgc tac ctg 

Val He His Phe Leu Leu Pro He Ala Val Val Ser Phe Cys Tyr Leu 

210 215 220 

cgc ate tgg gtg ctg gtg ctt cag gee cgc agg aaa gee aag cca gag 723 

Arg He Trp Val Leu Val Leu Gin Ala Arg Arg Lys Ala Lys Pro Glu 

225 230 235 



627 



675 
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age agg ctg tgc ctg aag ccc age gac ttg egg age ttt eta acc atg 771 
Ser Arg Leu Cys Leu Lys Pro Ser Asp Leu Arg Ser Phe Leu Thr Met 
240 245 250 

ttt gtg gtg ttt gtg ate ttt gee ate tgc tgg get cca ctt aac tgc 819 
Phe Val Val Phe Val lie Phe Ala lie Cys Trp Ala Pro Leu Asn Cys 
255 260 265 

ate ggc etc get gtg gee ate aac ccc caa gaa atg get ccc cag ate 867 
He Gly Leu Ala Val Ala He Asn Pro Gin Glu Met Ala Pro Gin He 
270 275 280 285 

cct gag ggg eta ttt gtc act age tac tta ctg get tat ttc aac age 915 
Pro Glu Gly Leu Phe Val Thr Ser Tyr Leu Leu Ala Tyr Phe Asn Ser 
290 295 300 

tgc ctg aat gee att gtc tat ggg etc ttg aac caa aac ttc cgc agg 963 
Cys Leu Asn Ala He Val Tyr Gly Leu Leu Asn Gin Asn Phe Arg Arg 
305 310 315 

gaa tac aag agg ate etc ttg gee ctt tgg aac cca egg cac tgc att 1011 
Glu Tyr Lys Arg He Leu Leu Ala Leu Trp Asn Pro Arg His Cys He 
320 325 330 

caa gat get tec aag ggc age cac gcg gag ggg ctg cag age cca get 1059 
Gin Asp Ala Ser Lys Gly Ser His Ala Glu Gly Leu Gin Ser Pro Ala 
335 340 345 

cca ccc ate att ggt gtg cag cac cag gca gat get etc tagectg 1105 
Pro Pro He He Gly Val Gin His Gin Ala Asp Ala Leu 
350 355 360 
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